The movement for open access to science seeks to achieve unrestricted and free access to academic publications on the Internet. To this end, two mechanisms have been established: the gold road, in which scientific journals are openly accessible, and the green road, in which publications are self-archived in repositories. The publication of the Finch Report in 2012, advocating exclusively the adoption of the gold road, generated a debate as to whether either of the two options should be prioritized [5] . The recommendations of the Finch Report stirred controversy among academicians specialized in open-access issues, who felt that the role played by repositories was not adequately considered and because the green road places the burden of publishing costs basically on authors. The Finch Report's conclusions are compatible with the characteristics of science communication in the UK and they could surely also be applied to the (few) countries with a powerful publishing industry and substantial research funding.
In Spain, both the current national legislation and the existing rules at universities largely advocate the green road. This is directly related to the structure of scientific communication in Spain, where many journals have little commercial significance, the system of charging a fee to authors has not been adopted, and there is a good repository infrastructure. As for open-access policies, the performance of the scientific communication system in each country should be carefully analyzed to determine the most suitable open-access strategy [5] .
The premises behind open-access publishing are that there are viable funding models to maintain traditional peer review standards of quality while also making OA selfsufficient. The challenge is to establish a sustainable financial business model that will permit the use of digital technology but yet not endanger the decades-old traditional publication model and peer review system. Rather than making journal articles accessible through a subscription business model, all academic publications could be made free to read and published with some other cost-recovery models, such as publication charges, subsidies, or charging subscriptions only for the print edition, with the online edition gratis or ''free to read'' [6] [7] [8] .
The idealists for the open-access movement are seeking open access to the literature but also to the data that constitute the research within the manuscript [9] . The openaccess movement is maturing and must be embraced in some format. Authors seem to be slower in adopting open access than the idealists in the movement [6] [7] [8] [9] .
Discussion
The OA movement has accordingly been working to give everyone a greater awareness of the serious social problems caused by restricting access to academic research as well as the serious economic challenges for the future of academic publishing [10, 11] . The intended audience of research articles is usually other researchers. Open access helps researchers as readers by opening up access to articles that their libraries do not subscribe to. One of the great beneficiaries of open access may be users in developing countries, where currently some universities find it difficult to pay for subscriptions required to access the most recent journals [12] [13] [14] . Some schemes exist for providing subscription scientific publications to those affiliated to institutions in developing countries at little or no cost.
The idea that peer-reviewed OA publication leads to higher rates of citation has been put forth and shown to be true in several publications [15, 16] . This is a significant benefit to authors and is in addition to another relatively less obvious but highly critical component of the OA charter, i.e., retention of the copyright by the authors in the public domain [15] . The main reason authors make their articles openly accessible is to maximize their research impact.
In a recent study, Frisch et al. [16] analyzed the citation rates of OA and traditional non-OA publications. They compared the citation patterns for authors who had published in both OA and traditional non-OA peer-reviewed scientific journals. The rate of citation and time-adjusted citation quotient were higher for OA in the group where abstracts were included (P \ 0.05 for both). The rates were also slightly higher for OA than non-OA when the meeting abstracts were excluded. They observed that for the same author, the publications in the OA journal attained a higher rate of citation than the publications in the traditional non-OA journals over a 5-year period (2007) (2008) (2009) (2010) (2011) . Overall, the rates of citation for OA and non-OA were slightly higher to comparable [16] . A growing number of studies have confirmed, with varying degrees of methodological rigor, that an open-access article is more likely to be used and cited than one behind subscription barriers [15] [16] [17] .
Gasparyan et al. [18] conducted searches through PubMed to retrieve errata, duplicate, and retracted publications (as of January 30, 2014) . Their analysis found 2,597 correction items. A striking increase in the number of corrections appeared in 2013, which is mainly due to 871 (85.3 %) corrections from PLOS One. The number of duplicate publications was 1,086. Articles frequently published in duplicate were reviews (15.6 %), original studies (12.6 %), and case reports (7.6 %), whereas top three retracted articles were original studies (10.1 %), randomized trials (8.8 %), and reviews (7 %). A strong association existed between the total number of publications across countries and duplicate (rs = 0.86, P \ 0.0001) and retracted items (rs = 0.812, P \ 0.0001). A similar trend was found between country-based h-index values and duplicate and retracted publications. The study suggests that the intensified self-correction in biomedicine is due to the attention of readers and authors, who spot errors in their hub of evidence-based information [18] . What we need to understand is that it is only because of digitization and open access that there is the staggering increase in correction notices and retractions.
Some open-access journals are believed to have devaluated the highly respected image of the scientific journal. This has been, it is claimed, verified [19] . Two recent ''scams''-one recently published in Science-highlight the urgency of addressing the issues raised by OA publication so that OA does not lose its credibility just as it begins to gather substantial momentum [20] [21] [22] . Yet the failure of the mainstream journal Science to publish a report, which Science published, was itself a perfect example of ''bad science'' [19] [20] [21] [22] . 100 % of the controls (normal non-open-access journals; in the present study, this was Science) accepted the ''bait'' paper for publication, while in the experimental group, only about 60 % (openaccess journals) accepted the bait paper for publication [21, 23] . The conclusion was that, with respect to non-open access and open access, the probability of accepting pseudoscience was well in favor of this being done by a non-open-access journal [23] .
Scholars are paid by research funders and/or their universities to do research; the published article is the report of the work they have done, rather than an item for commercial gain. The more the article is used, cited, applied, and built upon, the better for research as well as for the researcher's career [24] .
Open An open-access journal may or may not charge a publishing fee; open-access publishing does not necessarily mean that the author has to pay. When open-access journals do charge processing fees, it is the author's employer or research funder who typically pays the fee, not the individual author, and many journals will waive the fee in cases of financial hardship, or for authors in less-developed countries [25, 26] . Some no-fee journals have institutional subsidies. Examples of open-access publishers are BioMed Central and the Public Library of Science.
The ''article processing charges'' which are often used for open-access journals shift the burden of payment from readers to authors, which create a new set of concerns. One concern is that if a publisher makes a profit from accepting papers, it has an incentive to accept anything submitted, rather than selecting and rejecting articles based on quality [27] [28] [29] .
The scientific community carries out peer review-a major part of scholarly publishing-for free, yet subscription-journal publishers charge billions of dollars per year for scientists to read the final product. But publishers of subscription journals insist that such views are misguided-born of a failure to appreciate the value they add to the papers they publish, and to the research community as a whole. They say that their commercial operations are in fact quite efficient, so that if a switch to openaccess publishing led scientists to drive down fees by choosing cheaper journals, it would undermine important values such as editorial quality [21, 26] .
Data from the consulting firm Outsell in Burlingame, California suggest that the science-publishing industry generated $9.4 billion in revenue in 2011 and published around 1.8 million English-language articles-an average revenue per article of roughly $5,000 [17] . Analysts estimate profit margins at 20-30 % for the industry, so the average cost to the publisher of producing an article is likely to be around $3,500-4,000. Most open-access publishers charge fees that are much lower than the industry's average revenue, although there is a wide scatter between journals. The largest open-access publishers-BioMed Central and PLoS-charge $1,350-2,250 to publish peerreviewed articles in many of their journals. Outsell estimates that the average per-article charge for open-access publishers in 2011 was $660 [17] .
But a total conversion will be slow in coming, because scientists still have every economic incentive to submit their papers to high-prestige subscription journals. The subscriptions tend to be paid for by campus libraries, and few individual scientists see the costs directly. From their perspective, publication is effectively free.
Of course, many researchers have been swayed by the ethical argument, made so forcefully by open-access advocates, that publicly funded research should be freely available to everyone.
Although many see a switch to open access as inevitable, the transition will be gradual. In the United Kingdom, portions of grant money are being spent on open access, but libraries still need to pay for research published in subscription journals. In the meantime, some scientists are urging their colleagues to deposit any manuscripts they publish in subscription journals in free online repositories. More than 60 % of journals already allow authors to selfarchive content that has been peer-reviewed and accepted for publication. Most of the others ask authors to wait for a time (say, a year), before they archive their papers. However, the vast majority of authors do not self-archive their manuscripts unless prompted by university or funder mandates.
In 2014, the vast majority of published biomedical research is still hidden behind pay-walls rather than open access. For more than a decade, similar restrictions over other digitally available content have engendered illegal activity. Music file sharing became rampant in the late 1990s as communities formed around new ways to share. The frequency and scale of cyber-attacks against commercial and government interests have increased dramatically. Massive troves of classified government documents have become public through the actions of a few. Yet we have not seen significant growth in the illegal sharing of peer-reviewed academic articles. Should we truly expect that biomedical publishing is somehow at less risk than other content-generating industries? What of the larger threat-a ''Biblioleaks'' event-a database breach and public leak of the substantial archives of biomedical literature? [30] As the expectation that all researches should be available to everyone becomes the norm for a younger generation of researchers and the broader community, the motivations for such a leak are likely to grow [30] .
Conclusions
More government and funding agencies are mandating open access to their funded research. The goal of the OA movement is to remove access barriers, accelerate research, and thereby achieve its broader mission of promoting global welfare. The OA movement has made swift progress over the past decade, but has introduced a disruptive change into the scientific community [31] . The early stages of OA publishing have raised strong apprehensions, such as reliability concerns and the emergence of so-called predatory journals [32] .
